Synthesis of the diastereomers of (+)-altholactone, an antitumor acetogenin from various Goniothalamus species, was achieved. Four isomers including 3a, 7a-trans-fused analogs were synthesized from 2, 3-0-cyclohexylidene-D-glyceraldehyde via twice separation of diastereomers.
INTRODUCTION
(+ )-Altholactone [(+)-1] is a dihydropyranone type acetogenin first isolated from the bark of a low shrub Polynalthia sp. in 1977. 1) This compound was also isolated as goniothalenol from the bark of the Annonacea plant, Goniothalamus giganteus, and showed antitumor activity against a leukemia mouse in vivo.2 Until now, 1 was found from various Goniothalamus species including Isoaltholactone (2). 2, 4) This biological activity and the unique structure led many chemists to synthesize 1 and its diastereomers. 5-12) However, there is no report for the synthesis of 3a, 7a-trans-epimers. To investigate the further biological activity including this point, we began to synthesize stereoisomers of 1. In this paper, we report the synthesis of (-)-ent-1, ( -)-ent-2, (+)-7a-epi-1 and (-)-7a-epi-2 from 2, 3-0-cyclo-hexylidene-D-glyceraldehyde.
MATERIALS AND METHODS

General
Mp; uncorrected. Optical rotations (in CHC13, unless otherwise noted); Jasco DIP-4. IR spectra; Jasco IR-810. 1 H NMR; Jeol JNM GSX-270 (ocDc 3 ppm), J values are given in Hertz (Hz). Mass spectra (FAB, PEG); JEOL DX-303HF. Column chromatography (CC); Si02.
2. Synthesis of Compounds 2. 1 (2R, 3R, 4E)-3-0-Benzoyl-1, 2-0-cyclohexylidene-5phenyl-4 pentene-1, 2, 3-triol [(3R)-6)] and its 3S-isomer I (3S)-6] A suspension of 414) (17 g, 62 mmol) and LiA1H4 (1. 5 g, 40 mmol) in THE (50 ml) was stirred under reflux for 2 hr. After being cooled to 0C, to the reaction mixture were added H2O (1. 4 ml), 4 N NaOH (1. 5 ml) and H2O (4. 5 ml), successively. The mixture was filtered and the filtrate was washed with brine, dried (MgSO4) and concentrated in vacuo. CC (hexane/EtOAc) gave 5 (17 g, 62 mmol, quant.) as a colorless oil. To a solution of 5 (17 g, 62 mmol) in THE (80 ml) and pyridine (12 ml) was added BzCI (4. 5 g, 32 mmol) in THE (20 ml) at -78C and the mixture was stirred for 6 hr. Then it was poured into H2O, extracted with ether, washed with dil. HC1, aq. NaHCO3 and brine, dried (MgSO4) and concentrated in vacuo. CC (hexane/EtOAc) gave crude 5 (8. 3 g) and crude (3R)-6 (12 g) which was recrystallized (hexane) to give pure (3R)-6 (6. 8 g, 18 mmol, 29%). The crude 5 was and BzCI (5. 0 g, 36 mmol) in pyridine (30 ml) was stirred for 12 hr at 20C and worked up similarly. CC and recrystallization (MeOH) gave (3S)-6 (7. 2 g, 19 mmol, 31%). The combined mother liquor was treated with alkaline McOH, and the formed alcohol 5 was converted to (3R)-and (3S)-6 by the same procedure. (3R)-6; total 9. 5 g, 25 mmol, 40%; mp 98-99C, [ Similarly, (3R)-6 (5. 0 g, 13 mmol) gave (3R)-7 (2. 9 g, 9. 7 mmol, 75%) as colorless needles; mp 98C, [a] ?? -30. 9 (c=1. 00).
3 (2R, 3S, 4E
)-1-0-Benzoyl-5 phenyl-4 pen tene-1, 2, 3trio! [(3S)-8] and (3R)-8 A suspension of (3S)-7 (3. 2 g, 11 mmol) and K2CO3 (10 mg) in CH2C12 (80 ml) was stirred at 20C for 3 hr. The reaction mixture was filtered through a Celite pad, concentrated in vacuo and recrystallized (hexane/CH2 Cl2) to afford (3S)-8 (3. 0 g, 10 mmol, 91%) as colorless needles; mp 112-113C, [ Similarly, (3R)-7 (2. 9 g, 9. 7 mmol) gave (3R)-8 (2. 7 g, 9. 1 mmol, 93%) as a colorless oil; [a] ?? + 103 (c = 0. 66). 2. 4 (2R, 3S, 4S, 5R)-2-[ (Benzoyloxy)methyl ] -5phenyltetrahydrofuran-3, 4-diol I (3S, 4S, 5R)-9] and its diastereomers A solution of (3S)-8 (1. 5 g, 5. 0 mmol), t-BUOOH in
